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BASIC -ABSTRACT: 

NOVELTY - The shroud covers (1, 2a, 2b) are formed enclosing 
respective blades (3a-3c) . The contact surface of the shroud cover of 
one blade with that of the adjoining blade is welded using a material 
containing cobalt base alloy which includes less than 1% of Mn. 

DETAILED DESCRIPTION - The composition of the cobalt -based alloy 
includes 26-32 wt.% of .Cr L 3-6 wt.% ofj^ 3% or less of Fe^ 1% or 
less ofjto, 3% or less of Hi, 0.9-1.4% of_C^ 2% or less of .Si, 1% or 
less of Mn, and remainder cobalt L 

USE - For moving blades in steam turbine bucket. 

ADVANTAGE - Improves antiwear quality of contact surface of each 
shroud cover and maintains oscillation alteration effect over long 
period of time. Prevents generation of accident causing factors such 
as blade damage. Ensures stable operation of steam turbine with, long 
life. 
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DESCRIPTION OF DRAWING - The figure shows the schematic diagram 
showing the principal part of the turbine bucket. (1, 2a, 2b) Shroud 
covers; (3a-3c) Turbine blades. 
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(54) STEAM TURBINE MOVING BLADE AND STEAM TURBINE HAVING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve wear resistance of a contact surface and use the 
steam turbine moving blade safely and stably over a long period of time by cladding by welding 
a welding material of a cobalt base alloy having a specified composition to a contact surface of a 
shroud cover formed on the tips of plural moving blades adjacent to each other at the front and 
rear edges thereof in the circumferential direction. 

SOLUTION: A turbine blade 3b is so constructed that a shroud cover 1 integrally formed on the 
tip thereof comes into contact with the shroud covers of the respective moving blades adjacent to 
each other in the circumferential direction to damp vibration. In this case, cobalt base alloy 
claddings 4a and 4b by welding are constructed on the both end contact surfaces of each shroud 
cover 1 . The cobalt base alloy claddings 4a and 4b are formed by welding a cobalt base alloy as 
a welding material, which is composed of 26-32 wt.% Cr, 3-6 wt.%, W, <3 wt.% Fe, Mo<l 
wt.%. Mo, <3 wt.% No, 0.9-1 .4 wt.% C, <2 wt.% Si, <1 wt.% Mn and the balance Co on the 
welding surface of the shroud cover 1 made of stainless or the like by powder plasma transfer arc 
welding or the like. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the steam turbine bucket which aimed at wear-resistant improvement in the 
bucket tip shroud covering contact surface, and the steam turbine equipped with this bucket. > 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the explanatory view showing roughly the important section of the turbine bucket concerning one gestalt of 
operation of this invention. 

[Drawing 21 It is the explanatory view showing the property of the padding weld zone material in this operation gestalt by other 

comparisons. ui 

[Drawing 31 It is the explanatory view showing the important section of the conventional steam turbine bucket roughly. 

[Description of Notations] 

1 Shroud Covering 

2a Shroud covering 

2b Shroud covering 

3 a Turbine blade 

3 b Turbine blade 

3 c Turbine blade 

4a Cobalt base alloy build-up welding 
4b Cobalt base alloy buiid-up welding 
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DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the steam turbine bucket which aimed at wear-resistant improvement in the 

bucket tip shroud covering contact surface, and the steam turbine equipped with this bucket. 

[0002] 

[Description of the Prior Art] The correspondence to many problems in accordance with vibration is made for the insurance and 
stable operation, and the steam turbine which carries out high-speed rotation has some which spell and unite between [ which 
adjoins as the example ] aerofoils, and are being made into the vibrationproofing measure as unification or structure unified 
substantially. 

[0003] If drawing 3 explains one of the approaches to spell such a conventional steam turbine aerofoil, the approach of producing 
the high periodic-damping effectiveness can often see by contacting the shroud covering 1 orthopedically operated by 
. turbine-blade 3b and one in the aerofoil point to shroud covering 2a of the turbine blades 3a and 3c which adjoin each other in a 
hoop direction, and 2b. 

[0004] However, when a skid occurs repeatedly by vibration of the aerofoil which compressive planar pressure acts on each of the 
contact surface of said shroud covering 1 and shroud covering 2a and the contact surface of the shroud covering 1 and shroud 
covering 2b, and is produced during operation etc., wear may arise in these contact surfaces. 

[0005] When wear in this contact surface advances, the periodic-damping effectiveness expected in order that the geometry of 
shroud covering may change from a predetermined value is not not only acquired, but it may cause serious damage of aerofoil 
breakage etc. 
[0006] 

[Problem(s) to be Solved by the invention] It was what has fault including possibility of causing serious damage of aerofoil 
breakage etc., without wear arising in the above mentioned appearance and the expected periodic-damping effectiveness being 
acquired in connection with this if it is in the thing of the conventional spelling method. 

[0007] Since shroud covering consisted of same ingredients as an aerofoil body for this in the steam turbine bucket, although 
heat-resistant consideration was made, there is a place which lacks in consideration about abrasion resistance, and it became next 
to the possibility of the aerofoil breakage accident which this became a cause, did not come to obtain sufficient periodic damping, 
and was described above. 

[0008] Let it be a technical problem to offer the steam turbine which this invention was proposed under such a background, 
improved the abrasion resistance of the contact surface of said shroud covering, continued at the long period of time, and was 
equipped with insurance, the turbine blade with which use can be presented stably, and this turbine blade. 
[0009] — " ~ - ~~ 

[Means for Solving the Problem] In the bucket which was made that this invention should solve the above mentioned technical 
problem, and formed shroud covering at the tip To the contact surface with shroud covering of other buckets which adjoin at a 
hoop direction order edge weight % - 26 - 32% of Cr(s), W3-6%, and Fe - < - 3%, Mo<l%, and nickel - < - 3%, 0.9 - 1 .4% of 
C, Si<2%, and Mn - < the steam turbine bucket which carried out buildup welding of the welding material of the cobalt base 
alloy which consists of the remainder Co is offered 1%. 

[0010] That is, the welding material of the cobalt base alloy (trade name: Stellite No.6) of the component which was described 
above according to this invention is selected, buildup welding of this is carried out to the contact surface of shroud covering of the 
bucket which adjoins mutually, the abrasion resistance of the contact surface of each shroud covering is improved, long-term 
maintenance of the periodic-damping effectiveness is aimed at, the factor which results in accident, such as aerofoil breakage, is 
not produced, and the turbine bucket which secured safety, stability, and a longevity life is obtained. 

[001 1] Moreover, this invention offers the steam turbine which comes to have the bucket of a configuration of having described 
above. 

[0012] That is, since the bucket which has shroud covering which was rich in abrasion resistance is adopted as the above 
mentioned appearance according to the steam turbine of this invention, even if the contact planar pressure of shroud covering goes 
up, it does not wear out, but the oscillation characteristic of an aerofoil changes, and this contact section does not cause resonance, 
and aims at stable operation and long lasting reservation. 
[0013] 

[Embodiment of the Invention] One gestalt of operation of this invention is explained based on drawing 1 and drawing 2 . 3b is a 
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turbine blade and forms the shroud covering 1 at the tip in one. And cobalt base alloy build-up welding 4a is made by the end of 

this shroud covering 1 , and cobalt base alloy build-up welding 4b is formed in it like the other end. 

[0014] Moreover, although the illustration abbreviation is carried out, cobalt base alloy build-up welding 4a of said shroud 

covering 1 and cobalt base alloy build-up welding 4b are countered, and cobalt base alloy build-up welding is formed also in 

shroud covering prepared at the tip of other turbine blades which adjoin said turbine-blade 3b before and behind a hoop direction, 

respectively. 

[001 5] If the relation between this shroud covering 1 , cobalt base alloy build-up welding 4a, or cobalt base alloy build-up welding 
4b is further explained to a detail Cobalt base alloy build-up welding 4a or cobalt base alloy build-up welding 4b By weight %, 26 
- 32% of Cr(s) W3-6%, Fe<3%, Mo<l%, The welding materials of the cobalt base alloy (trade name: Stellite No.6) which 
consists of the remainder Co 0.9 - 1.4% of C, Si<2%, and Mn<l% nickel<3% Buildup welding is carried out to the welding side 
of the steam turbine bucket shroud covering 1 made from stainless steel with welding process, such as powder plasma transfer arc 
welding or TIG arc welding. 

[0016] Including the following experiments, did not write and boil the property of such a turbine blade of a configuration, and the 
advantage, and they were carried out. That is, the property required of the turbine-bucket shroud covering contact surface is [ be / 
it / under / steam / setting ] the abrasion resistance to the repetition skid of the amplitude minute under a planar pressure operation, 
and carried out the welding padding of the ingredient which fulfills this property to the contact surface of shroud covering. 
[00 17] as an ingredient - weight % - 26 - 32% of Cr(s), W3-6%, and Fe - < - 3%, Mo<l%, and nickel - < - 3%, 0.9 - 1 .4% of 
C, Si<2%, and Mn - < - 1%, the ingredient (trade name: Stellite No.6) which consists of the remainder Co was chosen, Jmrn^ 
welding padding of this in thickness was carried out to the buc ^i ingredient (SI IS630) front face by powder plasma transfer arc | 
welding, and the front tace be machined. 

[00 1 8] Thus, the wear test was carried out by having made the constituted ingredient into Specimen B, and an example of that 
result was shown in drawing 2 . In addition, by this test, it is a number of cycles N= 3x106 at 2 and repetition skid range 
deltaS=120micrometer p= 2.9kg [/mm ] planar pressure in room temperature underwater. The both-way skid of a time, was given 
and the specimen was worn. 

[0019] Moreover, although Specimen B carried out buildup welding of trade name:Stellite #No.6 on bucket material (SUS630) as 
described above, in order to compare it with this, it adopted non-processed bucket material as a specimen A, and compared both. 
Compared with the non-processed specimen A (bucket material used conventionally), it is shown that there is little abrasion loss of 
Specimen B (thing of this operation gestalt) remarkably. 

[0020] By this test, by weight %, namely, 26 - 32% of Cr(s), W3-6%, Fe<3%, The cobalt base alloy (trade name: Stellite No.6) 
which consists of the remainder Co 0.9 - 1.4% of C, Si<2%, and Mn<l% Mo<l% and nickel<3% Since abrasion loss can mitigate 
remarkably to wear by the repetition skid of the minute amplitude as compared with the bucket material which is not processed 
conventional ] under a planar pressure operation in hydrological environment By carrying out the padding of this alloy to the 
turbine-bucket tip shroud contact surface by welding of powder plasma transfer arc welding or TIG arc welding, it has checked 
that the wear-resistant outstanding steam turbine bucket could be offered. 

[0021] Thus, since abrasion resistance be excellent even if the contact planar pressure of the shroud covering section go up in the 
steam turbine which adopted the turbine blade constituted from this specimen B, and this turbine blade although the property as a 
bucket simple substance and the advantage be pursue and checked using the specimen, it do not wear out, but the oscillation 
characteristic of an aerofoil deteriorate, resonance be cause, and the long lasting stable turbine be obtain. 
[0022] As mentioned above, although the gestalt of implementation of illustration of this invention was explained, it cannot be 
overemphasized that this invention is not limited to the gestalt of this operation, but various modification may be added to the 
concrete structure within the limits of this invention. 
[0023] 

[Effect of the Invention] In the bucket which formed shroud covering ,at the tip according to this "invention as explained above To ' 
the contact surface with shroud covering of other buckets which adjoin at a hoop direction order edge They are 26 - 32% of Cr(s), 
W3-6%, and Fe<3% at weight %. Mo<l%, Since buildup welding of the welding material of the cobalt base alloy which consists 
of the remainder Co was carried out and the steam turbine bucket was constituted 0.9 - 1.4% of C, Si<2%, and Mn<l% nickel<3% 
Carry out buildup welding of the welding material of this cobalt base alloy to the contact surface of shroud covering of the bucket 
which adjoins mutually, and the abrasion resistance of the contact surface of each shroud covering is improved. Long-term 
maintenance of the periodic-damping effectiveness is aimed at, the factor which results in accident, such as aerofoil breakage, is 
not produced, and the steam turbine bucket which secures safety and stability can be obtained. 

[0024] Moreover, since according to invention according to claim 2 it has a bucket in invention of said claim 1 and the steam 
turbine was constituted The bucket which has shroud covering which was rich in abrasion resistance at the above mentioned 
appearance by adoption Even if the contact planar pressure of shroud covering goes up, it cannot wear out, but the oscillation 
characteristic of an aerofoil can change, and the contact section cannot cause resonance, and can aim at stable operation of a steam 
turbine, and long lasting reservation. 
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